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The experiments reported here were made in order to learn 
something of the concentrations of sulphanilamide produced in 
the blood of horses, cows and dogs and the milk of cows by single 
or repeated doses by various routes, and of the general tolerance of 
these animals towards sulphanilamide. A few observations were 
also made on sheep and pigs. The work formed part of a wider 
programme, of which the object was to explore the prospects of 
sulphanilamide treatment in animals: the susceptibility of the 
streptococci concerned, dosage and therapeutic trials on the more 
important diseases. ‘The observations reported here include work 
done on various normal animals as a preliminary to therapeutic 
trials, together with a larger number of observations on the excre- 
tion of sulphanilamide in the milk of cows, obtained during the 
course of attempts to treat cases of chronic bovine mastitis (Str. 
agalactiae infection). 

A preliminary report and a summary of the outstanding findings have already 
been made (Stableforth, 1938, 1939), whilst Hignett (1939, 1940) and Hignett 
and King (1940) have reported on the use of sulphanilamide in equine respira- 
tory affections associated with streptococci. Reports on the susceptibility of 
the three groups of streptococci mainly concerned in animal disease and on the 
treatment of Str. agalactiae infection in cows are in course of publication. 

Reports on the use of sulphanilamide in animals—dosage, concentrations 
obtained and tolerance—have also been made by Bazeley, Jokobowicz and Splatt 
(1939) dealing with horses; by Gildow, Fourt and Shaw (1938), Klein, Scheidy, 
Kleckner and Craige (1938), Miller, Mingle, Murdock and Heishman (1939), 
Hoge, Ha -versen and Cherrington (1939) and Klein, Kleckner and Parry (1939) 
dealing with cows; and by Bauer and Gunderson (1938) dealing with goats; 
whilst Marshall, Emerson and Cutting: (1937) included observations on dogs in 
their basic pharmacological studies. 

GENERAL.— AI] normal animals and many of the cows infected 
with Str. agalactiae were weighed before dosing. For most of the 
latter, however, an estimate to the nearest half cwt. was made. 
Most of the normal animals were used for several experiments, an 
interval of at least some days being left after the blood and milk 
had become negative before an animal was again used. In com- 
paring the effects of different doses or different routes of admini- 
stration animals were used alternately in such a way as to obviate 
the effect of individual differences as far as possible. In some 
cases the animal was fasted before dosing, in others not. 


Methods 
Administration 


Oral.—For cows and sheep the sulphanilamide was suspended in water and 
given by drenching or by stomach tube, the latter method being used firstly in 
order to ensure exact dosage and secondly to find whether the method of dosing 
had any effect on the rate of absorption in the ruminant. 

For horses the sulphanilamide was either given in capsules or suspended in 
water and given by stomach tube or in a few cases by drenching. 


* Both formerly of the Division of Preventive Medicine, Royal Veterinary 
College, London, where the work was carried out. 


For dogs it was enclosed in small capsules. 
Subcutaneous.—For all species the drug was suspended in 10 per cent. 
gum acacia and injected by means of a syringe of appropriate size fitted with 
a wide bore needle, the material being divided between several sites and distri- 
buted by gentle massage. 
Estimation of Sulphanilaméde in Blood and Milk 

Blood was obtained from the jugular vein in horses and sheep, from the 
jugular or mammary vein in cows and from the saphena, radial or occasionally 
the jugular vein in dogs. One c.c. of blood was laked at once in 2 c.c. of 
distilled water and 1 c.c. of 20 per cent. trichloracetic acid added to precipitate 
proteins. After shaking well and centrifuging until crystal clear, 1 c.c. of the 
supernatant was removed to another tube which was put in the cold for 10 to 
15 minutes to reduce the temperature, which was thereafter kept below 5° C. 
One drop of 0-5 per cent. sodium nitrite was then added and the tube again 
put in the cold. It was removed after five minutes, one drop of 1 per cent. 
thymol added and the tube shaken and allowed to stand in the cold for a 
further 10 to 15 minutes. Three drops of 40 per cent. sodium hydroxide 
solution were then added, when a yellow to orange colour developed. The 
tube was again shaken once or twice at intervals of a few minutes and the 
mixture allowed to stand till clear, five to ten minutes. The result was then 
read against a series of colour standards. The method is similar to that of 
Fuller (1937). 

Milk was first centrifuged and the cream removed. One c.c. was then 
mixed with 2 c.c. of distilled water and treated in the same manner as blood. 
In the case of milk samples it was usually necessary to allow the tubes to stand 
for about half an hour before reading. 

Preparation of Standards 

Standards were prepared by treating, exactly as above, mixtures of 1 c.c. of 
blood or milk with 2 c.c. of distilled water containing known amounts of sulpha- 
nilamide. Separate standards for blood and milk were found necessary in 
order to obtain accurate results; blood extracts read against milk standards 
gave results approximately one tube higher. 

The following range of standards was used: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 
14, 16, 18 and 20 mg. per cent. (mgm. per 100 c.c.) readings being easily made 
except at the extreme upper end of the scale. When readings were above or 
near 20 mg. a further estimation was made by dilution with haemolysed blood 
(1 vol. blood and 2 vols. distilled water) or milk diluted with twice its volume 
of water. 

Some 500 of the earlier estimations were made in duplicate and some in 
triplicate. Differences were uncommon and never exceeded one tube in the 
standard range. As a check on the methods, bloods or milks with known con- 
tents of sulphanilamide were included at intervals. Standards were kept in 
the cold but did not give accurate results after 24 hours. Attempts were 
made to use colour standards such as pot. bichromate but without success. 
{t was soon found, however, that once the blood or milk had been carried to 
the trichloracetic acid stage it could be left in the cold until the remainder of 
the estimating process could be conveniently carried out. Standards were 
thenceforth similarly kept at the acid stage until required for use. 


Results 


For the sake of brevity, results will be given in the form of 
graphs and tables showing the number of experiments, mean con- 
centrations attained in blood and milk at various intervals after 
dosing and, in order to indicate the degree of variability, the stan- 
dard deviation where the number of experiments makes this of 
value. The blood and/or milk of each animal was tested before 
dosing began, the results being uniformly negative. 


Horses 


In table I and graph 1 are shown the concentrations of sulphanil- 
amide in the blood of horses at intervals after the administration 
of various single doses orally or subcutaneously. 

Sulphanilamide was detectable within the first hour or two in all 
cases. With the smallest dose (1 gramme per 20 lb. body weight) 
the peak, 5-3 mg. per cent. was reached at four hours. Only three 
experiments were done, however, at this dose and it may well be 
that it is usually reached earlier. The concentration had dropped 
at six hours and only a trace was present at 24 hours. With the 


TABLE I 
blood concentrations in mg. per cent. at intervals after single doses of sulphanilamide orally or subcutaneously 


Horses : 
No. of Blood concentrations after hours 
Dose Route experi- 
vn mae 1 2 3 4 5 6 9— 24 48 72 96 

1 gramme per 20 Ib. body weight” Per os 3 4-0 5:3 oo 

(86-4 grains per cwt.) 
1 gramme per 10 Ib. body weight ® 14 15-0 15-8 15-5 13 3 3 3 rr. 

(172°8 grains per cwt.) +34 +50 +2-5 
gramme per 5 Ib. body weight 7 30-7 32-0) 32-7 37°6 44°5 16 9 3-2 0-0 

(345-6 grains per cwt.) +20-0 +9°5 +12-2 +83 +10-8 3-9 Ol 
1 gramme per 10 Ib. body weight Subcut. 2 15 2°3 2°3 2-8 2:8 3-0 3-5 2°8 Tr Tr 


(172-8 grains per cwt.) 
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40 Fig. Horses. 
39° 
mg tg ~ 


Cones. Sulpha nilamide in Blood 
after Oral or Subcutaneous Dosing. 


= oral 
~--- = subcutaneous 


e= Ig. per 29 lbs. body wl. 


tOlbs. 
Slbs. 


Hours after Dosing. 


medium dose (1 gramme per 10 Ib.) the concentration rose steeply 
to a peak of 15°8 mg. per cent. at two hours and was maintained 
well up to six hours but had dropped to 3°3 mg. at 24 hours. 
With the largest dose (1 gramme per 5 Ib.) it rose to 30°7 mg. at 
one hour, a peak of 44°5 at five hours, the concentration then fall- 
ing to 16°9 at 24 hours and 3:2 at 48 hours. 

Absorption was much slower by the subcutaneous route; the 
peak concentration after the medium dose (1 gramme per 10 Ib. 
weight) was only 3:5 mg. and was not reached until nine hours 
after dosage, after which time it dropped in much the same manner 
as after oral administration of the same dose. 

Figures for animals dosed by the different methods (stomach 
tube, capsule or drench) showed no regular or significant differ- 
ence. Fasting before dosing also appeared to have no effect of 
importance. 

Tolerance.—No toxic symptoms were produced by single doses 
of 1 gramme per 10 Ib. body weight. At 1 gramme per 5 lb. 
some listlessness and disinclination to feed were apparent in a 
few cases. 

Repeated dosing at low levels 1 gramme per 30 or 60 Ib. body 
weight twice daily produced no untoward symptoms, but also only 
low blood concentrations. Daily dosing of two horses at 1 gramme 
per 5 Ib. resulted in blood concentrations fluctuating between 
20 and 48 mg. per cent., but also produced marked toxic symptoms 
within a few days—anorexia, weak pulse and general debility. 
One of these animals was shot and its stomach found to contain a 
considerable quantity of unaltered sulphanilamide. Repeated 


dosing at a total daily intake of 1 gramme per 10 Ib. body weight 
in two or three doses was not tested on normal animals, but 
observations made during the treatment of cases in various stables 
showed that such treatment could safely be maintained for several 
days. 


Cows 


In table 2 and graphs 2 and 2a are given the concentrations of 
sulphanilamide in the blood and milk of cows at intervals after 
various doses given orally or subcutaneously. 

It will be seen that sulphanilamide was present in the blood 
within one hour after all doses. With the smallest dose, | gramme 
per 20 lb. body weight, it rose slowly to a peak of 4°5 mg. per cent. 
at six hours, then dropped to 1°5 mg. at 24 hours. With 1 gramme 
per 10 Ib. body weight, concentrations gradually rose to a peak 
of 9:5 mg. at six hours, falling to 4-9 mg. at 24 hours. With the 
largest dose, | gramme per 5 Ib., concentrations were markedly 
higher, reaching their peak at 29°0 mg. at five hours, being main- 
tained well to 16 mg. at 24 hours, 14 mg. at 48 hours and 3 mg. 
at 72 hours. Later observations showed that, whilst in cows con- 
centrations were better maintained than in horses or dogs, the 
concentrations obtained at 48 hours in the experiments just cited 
were unusually high. Two of the three experiments with the larger 
dose were carried out on the same cow, the 48th hour milk figure 
being in both cases higher than the average found later. It follows 
that the blood figures for the larger dose are in all probability 
higher than the average, at least from the 24th hour onwards. 


ABLE IT 
Cows: blood and milk concentrations in mg. per cent. after single doses of sulphanilamide orally or subcutaneously 


No. of | Blood Concentrations after hours 
Dose Route experi- or —--—— - 
ments Milk 1 2 3 4 5 6 9— 24 48 72 96 
1 gramme per 20 Ib. body weight Per os 1 Blood 1 15 2-5 45 1-5 Oo 
(86-4 grains per cwt.) Milk 20 $0 50 2-5 Tr. 0-0 
gramme per 10 Ib. body weight 4 Blood 4-1 90 9-5 49 10 Tr. 
(172-8 grains per cwt.) Milk 1-4 30 4-4 63 65 70 7 5-0 10 Tr. 0-0 
1 gramme per 5 Ib. body weight » 3 Blood 6 10-0 20-0 19-0 20-0 24-0 20-0 16-0 140 30 oo 
(345-6 grains per cwt.) Milk 4a) 124 150 17-5 19-0 20-0 12-5 340 oo 
1 gramme per 10 Ib. body weight Subcut. 2 Blood i” 3-5 58 60 65 65 6-5 3:5 On 
(172-8 grains per cwt.) Milk 00 15 3-0 40 50 6-0 50 30 0-0 
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Fig 2. Cows. 
30 Concs. Sulphanilamide tn Blood Milk 
‘ after Oral Dosing. 
——= Blood Ig. per 20 lbs. body wt. 
20 
o 
fo) 
24 43 72 ~. 
Hours after Dosing 
Concentrations after subcutaneous administration of 1 gramme pe of Cones. alter Oral 
per 10 Ib. were low, reaching a peak of 6°5 mg. at about six hours ; Subcutaneous Do. . Ig. per 10%bs 
and falling like those after oral administration of the same dose to a Blood sid ; 
low figure, 3°5 mg., at 24 hours. = My 
Milk concentrations lagged considerably behind the corresponding il =e 
blood figures and their peak was also a little below the peak blood 5 ~Sttenoa> 
figure. In general, the milk curve reached the blood curve just 
after its peak and crossed it for a short period. The two sets of = 
figures then ran parallel and very close to each other until sulphanil- 
amide could no longer be detected. 
In table 3 and graphs 3, 3a and 3b are given the concentrations bd 
of sulphanilamide in the milk of three groups of cows all of which 
received an initial dose of | gramme per 5 Ib. body weight and i Mk, 
approximately the same total dosage but given at different intervals. ae ovat 
Exact figures are given for the first and last parts of the curve, P hx <=. oe , 
the intermediate figures being omitted since they add nothing to 
the general picture and their trend is obvious from the graphs. 
The figures for the 48-hour interval (group I) show that this 
interval was too long since the concentrations dropped to less than 
Hours after Dosing 


2 mg. per cent. before the next dose. The figures for the 24-hour 
interval (group II) show that, whilst the average concentration did 
not drop much below 10 mg. per cent., there was considerable 


Ill 


Concentrations of sulphanilamide in the milk of three groups of cows given the same initial dose and approximately the same tota 


but given at intervals of 4%, 24 and 8 hours respectively covering a similar period 


1 amount of sulphanilamide per lb. body weight , 


‘Time after last dose 


No, of ‘Time after Ist dose 
Scheme of dosage cows 
Shours 24hours 48 hours Shours 24 hours 48 hours 72 hours 
I. 48-hour interval: three doses of 1 gramme per 5 Ib. body a) 15-68 9-16 1-77 16-92 10-24 2-02 
weight ° 2-84 £3°95 +1-08 +7-26 +3°74 + 3-93 
Usually less than 
II. 24-hour interval : first dose 1 gramme per 5 Ib. body weight, 29 13°26 9-16 om 14°74 10-74 4°67 1 mg. some 
four or five doses of 1 gramme per 10 Ib. body weight 2-70 we + 4-37 | cows 1 to 3 
mg 
III. 8-hour interval : first dose of 1 gramme per 5 Ib., 12 to 15 25 9-4 11-01% 12-48 ORR 4-16 
doses of 1 gramme per 30 Ib. 4-92 +5-12 3-84 +3-19 42-10 
*Mean concentration § hours after each maintenance dose, 
‘TABLE IITA 
To show variation from herd to herd ; mg. per cent. sulphanilamide in milk in group 11] of Table II 
Number 8 hours Mean values Time after last dose 
Group II of cows after during — 
Ist dose dosing ® hours 16 hours 24 hours 32 hours 40 hours 48 hours 72 hours 
Herd 1 = 14 6-93 8-91 + 4:12 10-15 9-71 5-14 
+2°45 3-86 12-13 +0-61 } 
- need 0 to 3 mg. 
Herd 2 6 16-5 17-21 + 1°65 16-00 15-5 13-67 450 | 
L0-76 t 2°53 3-03 $2-17 +2:18 
Herd 3 5 12-40 12-43 + 3-03 11-80 8-20 6-380 4-20 1-60 0-60 
+2-24 +0-98 40°75 0-40 +1:17 +0-49 
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Fig3. Cows 


20 


p-c. 


Average Cones. in Milk of 50 Cows 
Ig per Silbs. body wt of 4-8 hours. 


iwen 3doses o 


10 
hours after each dose 
8 24 24 24 72 

stld 

Fiqg3a. Cows. 
Average Cones tm Milk 0f 39 Cows given a dose of per Slbs body wl. 
20 9 Ig per 10lbs darly for Act 5 days. 


pe 


hours after each dose 


| dose 274 dose 3% dose 4™ dose dese 
Fig.3b. Cows. 
Average Concs. in Milk of 25 Cows gwen a first dose of Igram per SS Ibs. boay wt: 
q 'q. per 30lbs every Shrs. for Zor S days : 

20 

10 


4 4. re 4 4 =e 4 4 
¥ + + 


+ 


4 4. 4 4 


latervals of Shes. fer sampling % dosing. 


fluctuation, particularly marked in some cows. The figures for the 
8-hour interval (group III) show that by this scheme of dosing 
a somewhat steadier concentration is maintained. It will be seen 
that the average concentration reached at eight hours after the 
initial and maintenance doses in this group of cows (III) was defi- 
nitely lower than in groups I and II and showed a relatively wider 
variation. ‘This does not appear to be connected with the method 
of dosing, but to be due to the fact that in one herd of this group, 
containing 14 cows, the concentrations were regularly much lower 


ns. aster dose 


than usual. Figures for the three herds concerned are given in 


table 3a. 


In table 4 and graph 4 are shown the concentrations obtained 
when the large initial dose was omitted, but dosage otherwise as 
in group III. It is seen that it was only after six doses, i.e. 48 
hours, that the concentrations reached the level attained within 
eight hours after giving an initial large dose; thereafter the levels re- 
mained similar to that of group III. 


TABLE IV 
Cows dosed 8 hourly but no large initial dose given : concentrations in mg. per cent. in milk 


8 hours after ‘Time after last dose 


Number 8 hours after dose doses 
Scheme of dosage of - 
cows 7 to 16 8 16 24 82 40 45 
1 2 3 4 5 6 (mean) hours hours’ hours hours hours hours 
No large initial dose, 16 doses 6 3-0 5-17 55 917 10-17 12°66 11-20 11-00 8-17 7°33 3°67 1-33 0-33 
per 30 Ib. body +10 +156 42-34 42:16 +1°43 +2°55 +1-12 +0-48 
weight 
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Fig. 4. Cows. 
Average Concs in Milk of G cows given Ig. per 30lbs. body wt. every & hrs. 

for Sdays, me large first dase. ~< 
20 
mg-p-¢- 
10 

Tatervals of Shea. for Sampling dosing . hes. after last dose. 


Consideration of the records of individual cows has shown that 
there is considerable variation in the curves for milk concentrations 
of sulphanilamide. Some cows maintain a relatively steady level, 
low, moderate or high, whilst others fluctuate considerably. 

A group of cows in herd 3 was also dosed 8-hourly for 15 days, 
half being given an initial large dose and half the small maintenance 
dose throughout. The concentrations for initial rise, general level 
during dosing and rate of elimination, were closely similar to those 
already given in tables 3a and 4. No evidence of accumulation 
was evident, despite the fact that dosing of some animals had to 
be stopped owing to toxic symptoms. It is possible that some 
increase in blood concentrations occurred with repeated dosing 
and that dosing was stopped before a high blood concentration 
could be reflected in the milk. This appears unlikely, however, 
since in no case was an unusually high milk concentration obtained. 

Tolerance.—The tolerance of the cows to sulphanilamide varied 
considerably, many cows showing no symptoms whatever on doses 
which produced marked symptoms in others. No serious toxic 
symptoms occurred in any of the cows dosed, even at the highest 
rates, provided dosing was not continued for more than a week. 
There were no deaths. Small single doses, 1 gramme per 20 or 
10 Ib. body weight, usually produced no symptoms though diar- 
rhoea was sometimes produced by the higher dose. The clinical 
effects of the larger single dose used, 1 gramme per 5 lb., and the 
schemes of dosage in which this dose was repeated at intervals of 
48 hours, or followed by daily dosage of 1 gramme per 10 lb. 
given as one dose or divided into three doses given at intervals of 
eight hours were alike in many respects and will be dealt with 
together. The effects included diarrhoea, a drop in milk yield, 
inappetence, sleepiness, and some inco-ordination of movement. 
Diarrhoea was common and was often marked, but in many cases 
was completely absent after a single dose or the initial dose of the 
series. It began to appear’some six hours after dosing, becoming 
more severe up to about 24 hours then quickly ceasing if no further 
dose was given. If dosing was continued the results varied widely. 
In some cows, indeed in some herds, the diarrhoea continued to 
get less severe or ceased despite continued dosing, whereas in other 
cows and herds it became more severe as dosing continued and 
appeared in cows previously normal. In some cows the sulphanil- 
amide excreted in the urine was in such high concentration that 
it crystallised out quickly on the cow shed floor. Some degree 
of sleepiness occurred fairly frequently, particularly after the 
largest dose, and was sometimes accompanied by some _ inco- 
ordination of movement and occasionally difficulty in rising. When 
present these symptoms appeared at about four to six hours after 
dosing, i.e. at about the peak of the blood curve and soon passed 
off. Some degree of inappetence accompanied these symptoms 
and also often appeared after some days of dosing. The presence 
in the milk of a small amount of rather slimy white flakes was 
reported in a small proportion of cows after some few days of treat- 
ment, i.e. in cows whose milk was always previously normal. One 
cow aborted and two had dead calves some months after treatment, 
the two latter being in cows which were negative to the agglutination 
test. It is not known whether the treatment was responsible, 
but the number is in any case not more than might be expected in 
a comparable number of untreated cows. 

Effect on Milk Yield—Much of the work was carried out in 
milk recorded herds and for these weekly yields of both treated 
and untreated cows are given for two weeks before dosing was 
begun and for the next four weeks, In the remaining herds 


general observations on milk yield were made or records obtained 
for a few days before dosing began and for seven to ten days 
afterwards. These data add little, however, to the general picture 
presented in tables and Figs. 5, 6, 7 and 8 and are, therefore, 
omitted from the tables though some reference will be made to 
them in the text. 


TABLE V 


Milk yields of cows given three doses of 1 gramme per 5 lb. body weight at intervals 
of 48 hours and undosed cows in the same herds. (Weekly yields in lb.) 


No. Yield before dosing Yield during and after dosing 


Herd of Period 
cows 2 1 2 3 4 of 
weeks week During weeks weeks weeks Year 
Dosed.. <A 24 3,860 3,345 2,896 2,831 3,041 2,729 June 
—49 —65 +210 —312 
—138% —15% —9% —18% 
Undosed _,, 35 5,231 4,938 4,520 4,509 4,379 4,096 
—293 —418 —130 —283 
—9% —11% —17% 
Dosed.. B 5 893 850 556 84 691 493 June 
—43 —294 +293 —158 —198 
—36% —0% —19% —42% 
Undosed 32 5,521 5,444 5,166 4,958 4,647 4,313 » 
—77 —278 —208 -—311 —334 
—5% —9% —15% —21% 
Dosed.. Cl 5 1,005 935 658 798 979 957 June 
—70 —227 +140 +181 —22 
—30% —15% +5% +2% 
Undosed 48 8411 8,303 8,062 7,986 7,587 6,888 
—108 —241 —76 —399 —609 
—3% —-4% —17% 


Dosed.. C2 6 882 = 505 565 


Undosed 45 7,889 7,587 6,888 6,899 6,011 
—302 —69F +11 —320 
9% —0% —13% —21% 
Totals 
Dosed .. 40 6,640 5,948 4,615 5,043 5,444 4,345 
—692 —1,333 +428 +401 —599 
—22% —15% —8% —19% 
Undosed 160 27,052 26,272 24,636 24,352 23,192 21,308 
—780 —1,636 —284 —1,160 —1,884 
—6% —7% —12% —19% 
Tasie VI 


Milk yields of cows given 1 gramme per 10 Ib. body weight at intervals of 24 hours 
and of undosed cows in the same herd 


No. Yield before dosing Yield during and after dosing Period 
Herd of = of 
cows 2 1 2 3 4 Year 
weeks week during weeks weeks weeks 


Dosed.. D 21 3,815 575 2,857 2,960 3,072 2,905 Sept. 
—240 —718 +103 +112 —167 
—20% —17% —14% —19% 
Undosed 23 3,656 3,429 3,148 2,870 2,697 2,457 o 
—227 —281 -—278 -—273 —240 
—8% —16% —21% —28% 
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VII 
Mitk yields of cows given an initial dose of | gramme per 5 lb. body weight and | gramme 
per 30 lb. body weight at intervals of 8 hours for 5 days 


i Yield before dosing Yield during and after dosing > 


Herd 
cows 2 1 2 3 4 year 
weeks week during weeks weeks weeks 
Dosed . El & 14 1,977 1,925 1,232 1,354 1,595 1,638 Nov. 
E2 —5h2 —693 +12 +241 +41 
—36% —30% —17% —15% 
Undosed 86 10,365 9,997 9,453 8,978 8,691 8,372 
—368 —544 —475 —377 —329 
—5% —10% —14% —16% 
Taare VIII 
Summarised data re milk yields 
No. Yield before dosing Yield during and after dosing Period 
Herd of 
cows 2 1 2 3 4 year 
weeks week during weeks weeks weeks 
Dosed 75 «12,432 11,448 8,704 9,357 10,111 9,388 
—2,744 +653 +754 —723 
(—8%) —24% —18% —12% —18% 
Undosed 269 41,073 39,698 37,237 36,200 34,490 32,137 
—1,375 —2,461 —1,037 —1,710 —2,353 
(—3%) —6% -®% —13% —19% 
Figs. 5 ts 8, (seeTables 5 
of Sulphanilamide on 
percentage decrease, 
Iq. 5 lbs: Sdoses at intervals 
g-per 5 lbs: f 
G4oses at das 
-10 
% 
-20 
lq. per Sls (one dcse) followed 
-0 (12 WIS doses). 
-20 
% 
-20 
' 2 3 4 
Weeks before a after dosing began. 
undosed 
sea 


The figures in table 5 show the effect of giving three doses of 
1 gramme per 5 lb. body weight, at intervals of 48 hours, the data 
for the dosed and undosed cows in each herd being presented in 
three lines. Line one shows the weekly yield, line two the actual 
drop or rise and line three the accumulated drop or rise at one, 
two, three and four weeks respectively after dosing began, calcu- 
lated as a percentage on the yield for the week before dosing began. 
Dosing was always begun on a Monday or Tuesday, i.e. one or two 
days after the end of the milk recording week. It will be seen 
that the effect on the milk yield varied widely in different herds. 
In herd A, the drop attributable to sulphanilamide, i.e. the drop 
over and above that which occurred in the undosed cows in the 
same herd, was only 4 per cent. during the week of dosing and 
6 per cent. during the next week, no significant difference between 
dosed and undosed cows being apparent thereafter. In herd B, 
on the other hand, and in the two experiments in herd C, there was 
a marked drop during the week of treatment. In herd B the drop 


was completely offset by an equal rise during the following week, 


whereas in herd C, though the yield rose again, the rise was in- 
sufficient to offset the drop and there still remained at the end 
.of the second week a difference of 10 and 20 per cent. respectively 
attributable to sulphanilamide. In herd B there was a slight differ- 
ence in favour of the undosed cows at the end of the third week and 
a bigger one at the end of the fourth week. The other observations, 
however, lead to some doubt as to whether this was attributable to 
sulphanilamide. In C there was a marked difference in favour of the 
dosed cows at the end of the third and fourth weeks, whilst in C2 
no important difference was observed. The totals at the bottom 
of the table show an average loss of milk attributable to sulphanil- 
amide amounting to 16 per cent. during the week of dosing, to 
8 per cent. during the succeeding week, and none thereafter. 

No complete figures are available for cows given an initial dose 
of 1 gramme per 5 Ib. body weight and single daily doses of 
1 gramme per 10 lb. body weight afterwards because the cows so 
dosed were in unrecorded herds. Figures were, however, obtained 
for cows in two herds for a shorter period. They showed a drop 
of 25 per cent.-during the week of dosing and 12 per cent. for the 
next week. It is not known what the yields of the undodsed cows 
over the same period were and consequently not known how much 
was attributable to sulphanilamide. It is likely, however, that 
some of the drop in yield, possibly 4 or 5 per cent. per week, would 
have occurred in any case. 

In table 6 are shown the yields of a group of cows given a daily 
dose of | gramme per 10 Ib. body weight. They show a drop 
attributable to sulphanilamide of 12 per cent. during the week of 
dosing and none thereafter, the differences between dosed and 
undosed cows being in fact in favour of those which were dosed. 

In table 7 are shown the yields of cows given an initial dose of 
1 gramme per 5 Ib. body weight followed by eight hourly doses of 
1 gramme per 30 lb. They show a marked drop attributable to 
sulphanilamide, amounting to 31 per cent. for the week of dosing 
and 20 per cent. for the next week. These cows were in the same 
herd as those which showed serious decreases in yield after 48-hourly 
treatment (table 5) and unfortunately no -complete figures are 
available for other herds treated 8-hourly, the data for one large 
group so treated having been unfortunately destroyed. It is 
known, however, that the yields in this and other herds so treated 
were not seriously depressed and it would be probably incorrect to 
conclude that the average decrease of yield is much greater after 
8-hourly treatment, i.e. by dividing the daily dose into three parts, 
than it is after daily treatment. 

On the whole it appears likely that the figures in table 5 show 
the average loss and the variation to be expected. and that it 
makes no great difference to the milk yields whether doses are 
given 48-hourly, 24-hourly or 8-hourly (the total dose being the 
same), though 8-hourly dosing may somewhat increase the loss and 
the reduction of the initial dose to 1 gramme per 10 lb. body weight 
may decrease it. Adding the figures for ail methods of dosing 
in order to arrive at a general effect based on as many cows as 
possible—a course which appears permissible since all cows re- 
ceived approximately the same dose over the same period—the 
loss atttributable to sulphanilamide works out at 18 per cent. 
during the week of treatment, 9 per cent. during the following 
week and none thereafter (table 8 and fig. 8). 

The relative yields to be expected in dosed and undosed cows 
are of course influenced by the average stage of lactation in the 
two groups at the time treatment was begun. There is no evidence 
that this weighed in favour of the dosed animals; in fact, as shown 
in table 8, the yields of the cows to be dosed had dropped 8 per 
cent. in the week preceding dosing, whereas the yields of all the 
other cows only dropped 3 per cent., i.e., there was some weighting 
against the dosed cows, tending to make the effects of treatment 
appear greater. 

The Effects of Prolonged Dosing—Some of the cows in which 
treatment was prolonged for more than a week showed no symp- 
toms other than those already described and no further drop in 
yield. In others. however, serious toxic symptoms appeared after 
8 to 14 days of dosing. The symptoms developed quickly and 
consisted of a general tucked up appearance, a haggard eye, cold 
extremities, weak pulse, anorexia, a dry scaly nose, some degree of 
jaundice, and a further drop in milk yield, amounting in a few 
cases to almost complete cessation. In such cases dosing was 
interrupted at once and in each case the cow recovered in appetite 
and general appearance within 24 hours and the milk yield again 
rose, though never to its normal level. Dosing for more than 
seven days was, therefore, abandoned. 

Dogs 

In table 9 and graph 9 are shown the concentrations of sulphanil- 
amide in the blood of dogs at 2, 5 and 24 hours after administra- 
tion of various single doses orally or subcutaneously. Bleeding 
from some dogs was made at other intervals and is taken into 
account in the comments which follow. 
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TABLE IX 
Dogs: blood concentrations in mg. per cent. at intervals after single doses of 
sulphanilamide per os or subcutaneously 


No. Blood concentrations 
Dose Route of after hours 
experi- 
ments 2 5 24 
1 gramme per 20 Ib. body weight Per os il 10-00 8-00 1-55 
(2 grain per Ib.) +3:16 +3-00 1-23 
l — per 10 Ib. body weight © 10 15-10 16-20 3°5 
14 grains per Ib.) +409 +590 11-87 
1 gramme per 5 Ib. body weight 6 22-67 28-67 9-00 
3,grains per Ib.) 4727 4748 
1 gramme per 2-5 Ib. body weight o 4 34-00 53-50 16-25 
(6 grains per Ib.) 
1 oe per 10 Ib. body weight Subcut. 6 4-33 8-17 3-00 
14 grains per Ib.) +1-79 42°27 +2°16 


| gramme per 5 Ib. body weight 
(3 grains per Ib.) 


Fig... Dogs. 

Average Cones. in Blood. 
after Various doses 
oral or subcutaneous. 


— = oral 

= subcutaneous 
= Ig. per body wt 
= 

~ 29+ 


Hours ajter Desing 


After the smallest dose the highest figure was obtained two hours 
after dosing, the concentration being sligher lower at five hours 
and then dropping to about 1 mgm. at 24 hours. With larger 
doses the highest figures were obtained at five hours, and this 
became more marked as the dose was increased, the concentrations 
remaining at 24 hours also becoming greater, relatively as well as 
absolutely. 

Administration by the subcutaneous route has no advantages. 
The concentrations obtained in the blood were uniformly lower 
than in dogs given the same dose orally, at least up to the 24th 
hour, and it is unlikely that they rose after that time. The full 
figures for 1 gramme per 5 Ib. body weight given subcutaneously 
were 1°75, 2°83, 5°17, 6°50, 10°50, 11°00, 11°00 and 5°50 mg, per 
cent. at 4, 1, 2, 3, 4, 5, 6 and 24 hours respectively. 

Tolerance.—No symptoms beyond some inappetence were seen 
in dogs which received doses up to | gramme per Ib. body 
weight. Three out of four dogs given twice this dose, 1 gramme 
per 2°5 lb., showed mild toxic symptoms: sleepiness, inco- 
ordination of movement and anorexia which reached their climax 
at about five hours and thereafter quickly disappeared. Two dogs 
which were given 1 gramme per | Ib. body weight to see what 
margin of safety existed showed similar symptoms but to a pro- 
nounced degree. the symptoms beginning to appear within two 
hours and reaching their climax at four hours, when the dogs were 
comatose. Both dogs were recovering two hours later and were 
normal by next morning. ‘Two dogs were dosed daily at 1 gramme 
per 10 Ib. body weight for two months. They were originally 


treated to see whether sulphanilamide treatment had any effect on 
an attack of distemper from which they were suffering and dosing 
was continued to see whether the drug could safely be given over 
a long period. No toxic symptoms whatever appeared, the blood 


concentration, which was tested at intervals, averaging some 
20 mg. two hours after dosing and about 16 mg. at twelve hours. 


Other Animals 


One ewe recently lambed was dosed with 1 gramme per 10 Ib. 
body weight. ‘The blood concentrations at : — 


Thr. 2hrs. 3hrs. 4hrs. Shrs. 7hrs. 24hrs. and 48 hrs. being 
in blood 5 11 ll 12 12 11 6 and 2 mg. per cent. 
in milk — — ll -- ll 12 -- and 2 mg. per cent. 


The blood of her lamb, undosed, showed a trace at three hours 
after the ewe was dosed, and 1, 3 and 3 mg. per cent. at 5, 7 and 
24 hours respectively. No symptoms were seen. 

Two sows and a small number of young pigs were dosed at 
1 gramme per 10 Ib. body weight without untoward effects. No 
sulphanilamide estimations were made. 


Comparison of the results of oral administration to horses, cows 
and dogs shows some points of interest. An outstanding finding 
is the slower rise and flatter nature of the blood concentration curve 
in the cow and in the one sheep, as compared with those for the 
dog and horse, a feature attributable to the different nature of the 
ruminant stomach. The absence of a similar difference after 
subcutaneous administration is in accordance with this view. The 
lag shown by the milk concentrations as compared with those of 
blood, together with their lower peak and flatter curve, would be 
expected since the sulphanilamide reaches the udder via the blood 
and any given sample of milk represents the accumulated secretion 
since the cow was previously milked. 

The explanation of the gradual rise and low concentrations 
obtained in all three species after subcutaneous administration 
would appear to be that solution and, therefore, absorption is 
relatively slow. It might have been expected that the concentra- 
tions would have been correspondingly better maintained. It 
would appear, however, that absorption soon becomes so slow that 
it fails to keep pace with excretion, with the consequence that the 
amount present in blood or milk soon drops to below or about 
the level detectable by the method used, viz., about 1 mg. per cent., 
and fluctuates around this level for some time. ‘Traces were in 
fact detected at intervals for many days, whilst the injected 
sulphanilamide-gum-acacia mixture formed a firm plaque-like 
mass soon after injection and took a considerable time to disappear. 

It was originally intended to get comparative figures for the 
intravenous and intramuscular routes, but neither of these was 
used in view of the results of oral and subcutaneous administration. 
Intravenous administration would appear to have little advantage 
because the drug is of such low solubility (0°8 per cent.) that 
except as regards the first hour, there is no reason to suppose that, 
with any reasonable dose, the concentration could be raised more 
quickly by intravenous than oral administration. The intramuscular 
route would also not appear to have any advantages. Separate 
figures for the various methods of oral administration—stomach 
tube, drench or capsule—are not given because no significant 
difference was found in the concentrations obtained either in cows 
or in horses. Fasting before dosing also had no effect on the 
results. 

The difference found in the tolerance of the various species is of 
some interest and importance from the therapeutic viewpoint. It 
has been shown that dogs can tolerate dgses up to | gramme per 
5 lb. body weight without untoward symptoms. The results in 
the two dogs treated at the rate of 1 gramme per 10 Ib. body weight 
daily for two months suggest, moreover, that doses of this order 
could be given over a long period if necessary, whilst the consider- 
able clinical evidence which became available as the work progressed 
adds further support to the view that this scale of dosage can 
used for at least many days without untoward effects, immediate 
or delayed. It has also been shown here that horses tolerate single 
doses up to 1 gramme per 5 ib. body weight well, showing at most 
some inappetence and listlessness, but that repeated dosing at 
this rate makes the symptoms mentioned rather pronounced. An 
initial dose of 1 gramme per 10 Ib., however, followed by main- 
tenance doses totalling 1 gramme per 10 Ib. daily for several days, 
divided in two or three doses, has been used extensively by: one 
of us in therapeutic trials in London stables with good results and 
no untoward effects. (Hignett and King, 1940.) 

In cows, on the other hand, the diarrhoea and depression of 
milk yield commonly caused by single or initial doses of | gramme 
per 5 Ib. body weight, or even at times by half this dose, are 
serious immediate effects which would in themselves indicate the 
desirability of using 1 gramme per 20 Ib. as an initial dose or even 
of omitting the larger initial dose altogether. Adequate sulphanil- 
amide concentrations are however, not obtained by single or initial 
doses below 1 gramme per 10 Ib. body weight, whilst the omission 
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of the larger initial dose results in considerable delay before the 
desired concentration is reached. It seems, therefore, that for 
cows the initial dose should be 1 gramme per 10 Ib. body weight. 
The data assembled in table 3 (an initial dose of 1 gramme per 
5 Ib. followed by | gramme per 10 Ib. daily in one or three doses) 
and in table 4 (the same daily dose but no initial large dose) show 
that the required concentration can be maintained by a similar 
daily dose and that, whilst more level concentrations are obtained 
by dividing this daily dose into three parts given at intervals of 
eight hours, there is no real need for this division as far as milk 
concentrations are concerned. It may be presumed, however, that 
when it is desired to maintain level blood concentrations the daily 
dose should be divided into three or at least two parts because the 
blood curve peaks and drops more quickly. 

The divergence observed in the concentrations reached in 
apparently similar animals given the same dose was greater than 
expected, as were also the differences in the mean level shown by 
groups of cows in different herds. Attempts were made to correlate 
these differences with extent of diarrhoea, with breed, especially as 
regards fatness, since the sulphanilamide content of fat is low, 
and with food including its water content as influenced by the time 
of year. Some suggestive evidence was obtained, but the three 
factors above mentioned were so intermingled that no satisfactory 
conclusion could be reached. It seems on the whole that there is 
a considerable variation to be expected amongst apparently similar 
animals. 

The definite correlation between the presence of sleepiness and 
inco-ordination of movement and the peak blood concentration 
of sulphanilamide is as would be expected. As already stated, 
however, none was found with the extent of diarrhoea or depression 
of milk yield in cows. The diarrhoea appears to be an immediate 
effect of the drug in this species, though curiously often completely 
absent; the depression of milk yield partly an immediate effect 
associated with the diarrhoea and to a less extent related to con- 
tinued dosing. A marked drop was usually found at the first 
milking after dosing and a relatively smaller further drop if dosing 
was continued. Curiously again, however, some cows showed no 
decrease whatever in yield or showed an increase. These cows did 
not show lower sulphanilamide concentrations than their fellows 
whose yield dropped more. 

Administration of sulphanilamide to a few nearly dry cows 
resulted in milk concentrations definitely below those observed in 
cows in full lactation. 


Summary 


A series of horses, cows and dogs were given various doses of 
sulphanilamide, single or repeated, by the oral or subcutaneous 
routes, estimations of the concentration of sulphanilamide present 
in blood and milk being made at intervals during and after dosing 
and records kept of the clinical symptoms produced and of any 
serious toxic effects which followed. The rate of dosage included 
single doses from | gramme per 20 lb. body weight to 1 gramme 
per 5 Ib. weight and in some cases higher doses, and schemes of 
continued dosage intended to give a steady concentration of about 
10 mg. per cent. (mgm. per 100 c.c.) in blood and milk respectively. 

In over 200 experiments in most of which the dose was at least 
1 gramme per 10 Ib. body weight and in well over half of which 
administration was continued for at least five days, one death 
occurred. It was not attributable to sulphanilamide. The most 
common symptoms attributable to sulphanilamide were some 
sleepiness and inco-ordination of movement closely associated with 
the peak of the blood sulphanilamide curve, some anorexia in all 
animals and, in cows, diarrhoea and a drop in milk yield. The 
sleepiness, inco-ordination of movement and anorexia did not 
usually occur in dogs at a dose below 1 gramme per 2°5 Ib. body 
weight or in horses and cows at a dose below | gramme per 5 Ib. 
body weight. The diarrhoea and loss of milk in cows were often 
marked after a dose of 1 gramme per 5 Ib. body weight. In cows 
given this dose and maintenance doses totalling 1 gramme per 
10 Ib. daily in one to three doses for five to seven days the drop in 
yield, attributable to sulphanilamide, reached 40 per cent. in some 
cases and averaged 18 per cent. during the week of treatment. 
For the next week the loss was 20 per cent. in some cows and 
averaged 9 per cent. Yields were normal thereafter. The loss 
was decreased when the initial dose was reduced to 1 gramme per 
10 Ib. body weight and though no complete figures are available, 
there is evidence that it was decreased still further by the total 
omission of a large initial dose. This entailed, however, a delay of 
about 48 hours in reaching the concentrations otherwise attained. 
Serious toxic effects may appear if dosing is continued for more 
than seven days in cows and it is probably inadvisable in all 
species. For many purposes, moreover, a few doses are all that 


is necessary. 
Tables and graphs are given to show the concentrations of 


sulphanilamide obtained in the various experiments, and to show 


the effect of the administration of sulphanilamide on the milk 
yield of cows. Considering these and certain data given in the 
text, and accepting a steady level of about 10 mg. per cent. as 
being generally desirable for therapeutic purpose, it is concluded 
that the necessary initial and maintenance doses are : — 
For dogs 1 gramme per 15 lb. body weight (approximately 
1 grain per lb.), followed by maintenance doses of the same 
amount daily. 
For horses | grarmme per 10 lb. body weight (approximately 
180 grains per cwt.), followed by maintenance doses of | 
gramme per 20 Ib. to 1 gramme per 10 Ib. body weight daily. 
For cows 1 gramme per 10 Ib. body weight followed by 
maintenance doses of | gramme per 10 Ib. body weight daily. 

In horses and dogs the daily maintenance dose is best divided 
into three doses given at intervals of eight hours—because the ¢on- 
centrations peak and drop quickly—in cows it is probably best 
given in two doses. 

few observations made on other species suggest that sheep 
should be treated like cows and pigs like horses. 

We would express our indebtedness to the Agricultural Research 
Council under whose aegis the work was carried out and who 
provided the necessary funds. It is also a pleasure to record our 
thanks to J. T. Gunner for his untiring help in the carrying out 
of the numerous sulphanilamide estimations. 
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BIOLOGICAL PLANNING IN POST-WAR 
RECONSTRUCTION 


In a recent address on the above subject to the Edinburgh City 
Business Club, Sir Arthur Olver, Principal of the Royal (Dick) 
Veterinary College, said that mere adjustments of the present 
industrial and economic system on a nationalistic basis would not, 
in his view, be enough to deal with the main problem which our 
civilisation must now face—namely, how to provide an adequate 
diet for an ever-increasing human population, and at the same time 
supply industry with the greatly increased quantities of raw material 
which, particularly in this country, would be needed to carry on 
the manufacturing industries on which our present relatively high 
standard of living depended. . 

“The economic planning of the past 100 years,” said Sir Arthur, 
“has resulted in the impoverishment of the farming communities 
of this and most other countries, and in very serious exhaustion 
of fertility and destruction of fertile land.” 

In a reference to India, the speaker said that from what-he had 
seen of the appalling destruction wrought by uncontrolled exploita- 
tion of natural resources, he felt sure that unless effective steps 
were taken the very survival of our civilisation in India might be 
endangered. He also referred to the disastrous effect of destroying 
tree cover as a result of uncontrolled exploitation, in countries of 
alternate tropical rain and drought such as India and South Africa. 

“The system of farming which will have to be encouraged all 
over the world, rather than mere exhaustion of fertility and then 
passing on to a new area, will have to be a return to the traditional 
system which so long stood this country in good stead in producing 
high-class stock and great crops compared to what is produced in 
other countries,” Sir Arthur concluded. 


* * * 


WEEKLY WisDOM 
“He lived to receive and enjoy the highest reward that any 
teacher can earn. He saw all his conclusions upset by his own 
pupils working on his own methods.”—From the funeral oration 
of Bédier over the grave of Gaston Paris, 
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CLINICAL COMMUNICATION 


The Treatment of Sarcoptic Mange with 
Benzyl! Benzoate 


G. E. JOSS, 


REDHILL 


M.R.C.V.S. 


In a recent article in The Veterinary Record (Sept. 26th, 1942) 
mention has been made of the possibility of using benzyl benzoate 
in the treatment of sarcoptic mange in animals. Eleven dogs 
affected with sarcoptic mange have been treated during the last 
six months, using a special emulsion of benzyl benzoate, and the 
results have been 100 per cent. successful. The diagnosis of 
mange in four cases was confirmed by finding the mite in skin 
scrapings; the remaining cases showed typical clinical symptoms. 

The emulsion used was a 25 per cent. emulsion of benzyl ben- 
zoate, using a methyl cellulose emulsifying agent, with the addition 
of a proprietary sodium lauryl sulphate preparation to produce a 
finer emulsion on the assumption that the presence of the latter 
substance lowered the surface tension of the benzyl benzoate. 
The emulsion was prepared with the aid of a hand cream making 
machine as by homogenising a more stable product was obtained. 
There are several benzyl benzoate emulsions obtainable from 
manufacturing chemists which could be equally well used, but 
the prices are somewhat prohibitive. ‘The emulsion is miscible with 
water and is, therefore, easily washed off the hands; it has a not 
unpleasant odour, and dries a few minutes after application. 

Method of Application.—In short-haired dogs there is no need 
to clip the hair, in long-haired breeds it is only necessary to clip 
the hair off the affected parts, unless the lesions are extensive. 
Preliminary bathing is not necessary. The emulsion is worked 
well into the skin for some time in order to break down any scab 
formation and obtain good penetration. If the dog is bathed 
beforehand there seems to be a certain amount of reddening of 
the skin after application, which causes the dog to cry out if the 
emulsion is rubbed in vigorously. It is most important to work 
the emulsion into the affected parts—it is not enough merely to 
spread the material on the surface. All the affected parts are 
treated at the same time; it does not seem necessary to dress the 
areas, which on careful clinical- examination are seen to be un- 
affected. (In three cases of the eleven treated the emulsion was 
applied to the lesions only and this proved quite effective.) It is 
found that generally speaking two ounces of the emulsion are 
sufficient to dress a terrier initially and the treatment should be 
repeated in three or four days. It is a significant fact, remarked 
upon by owners, that the scratching stops almost immediately. 

The advantages of this method are numerous. It is clean, there 
is no unpleasant odour as with sulphur and oil, and is easily 
removed from the hands after treatment. ‘The animal can remain 
indoors during treatment and a cure is complete in one. week, 
instead of the usual three to four weeks. ‘The emulsion has greater 
penetrating powers than sulphur and oil, the benzyl benzoate 
appearing to be directly lethal to the mite by attacking its hard 
protective coat. It must be pointed out that tetraethylthiuram 
monosulphide also possesses many of these advantages. (Vet. Rec. 
54. No. 33.) 

The disadvantages are cost and need for correct diagnosis. The 
cost compared with sulphur and oil is considerable, although the 
emulsion could be prepared quite cheaply in the dispensary. Benzyl 
benzoate is a specific for sarcoptic mange and appears to have no 
effect upon follicular mange, and is disastrous if used for eczema, 
especially the moist variety. ‘The veterinary surgeon must, there- 
fore, be absolutely sure of his diagnosis before treatment. 

My thanks are due to Prichard and Constance (Manufacturing), 
Ltd., for supplies of benzyl benzoate and the use of their homogen- 
ising plant. 


There are now on active service 19 Field Artillery Units of the 
U.S.A. Regular Army using more than 6,700 horses. The author- 
ised horse strength of the U.S.A. Regular Army and the National 
Guard Cavalry is about 28,000. There are 20,000 horses at the 
Cavalry Schools, and we learn from American papers that 80,000 
saddles were recently ordered. ‘The Chief of the U.S.A. Cavalry, 


Major-General J. Kerr, recently stated that the number of horses 
being used by the Russian Army was 200,000 for Cavalry, 800,000 
for draft purposes; Japanese Army 50,000 and 325,000; German 
Army 50,000 and 810,000 respectively. —N.H.A. News Sheet, 


ANNOTATION 


The Insect Transmission of Anaplasmosis 


The general association of gall sickness with tick infestation and 
records of experimental transmission of the disease by ticks are 
accepted as indicating that ticks are the normal vectors. At least 
13, may be more, species have been incriminated in various parts of 
the world, the infection being hereditarily conveyed from parent 
to offspring in some ticks and only from stage to stage in others. 
It is also well known that anaplasmosis can be transmitted by 
agents other than ticks. ‘Transmission may be mechanical by 
direct blood inoculation, as in experimental work, by a goad, by 
dehorning instruments, by a lancet, by a hypodermic needle, and 
by the injection of contaminated vaccine. It has also been 
observed, however, that cases of anaplasmosis sometimes develop 
under conditions which render transmission by ticks or by “ man- 
made ” mechanical means unlikely. This has led to the suggestion 
that various blood-sucking insects may act as possible vectors and, 
since about 1932, a number of investigators have attempted experi- 
mentally to transmit the disease by biting flies. ‘The only positive 
results so far recorded are those by American workers. Recent 
researches on this problem are recorded by Lotze and Yiengst.! 
They found that three susceptible bovines developed anaplasmosis 
24 to 28 days after receiving 69 to 74 bites by the horsefly, Tabanus 
sulcifrons, which had previously been allowed to feed on an in- 
fected bull. They mention that the time factor may be of great 
importance in insect transmission for, in their experiments, the 
infected animal was kept close to the susceptible one and only a 
few seconds elapsed between the time the horsefly was removed 
from the infected bovine and the time it began feeding on the 
susceptible one. A second factor is probably the number of bites 
necessary to infect an animal and this, in turn, may depend upon 
the relative amount of infective material in the blood of the source 
animal. 

Howell and co-workers? summarise the results of 49 controlled 
experiments carried out over a period of eleven years on the trans- 
mission of anaplasmosis. They show that, by immediate and 
deferred transfer feedings by Tabanids from acute cases and carrier 
animals to healthy ones, in 15 of the experiments, in which transfer 
was immediate, the test bovine developed gall sickness after 
receiving 13 to 170 bites. Fewer bites were needed if the infecting 
animal was in the acute stage of the disease than if it was a carrier. 
Anaplasmosis was not, however, transmitted by bites made from 
five minutes to 21 days after the infective feed, despite the use of 
large numbers of flies, and it is assumed that there is no cyclical 
transmission such as occurs with Glossina and trypanosomiasis. 
The disease was transmitted by seven species of Tabanus and, 
according to the authors, there is little reason to believe that any 
species of this genus cannot act as a vector if it is able to draw 
blood; and the authors show that the mouth-parts of Tabanus are 
well adapted for spreading blood diseases such as anaplasmosis. 
It is assumed that Tabanids may be important vectors of gall 
sickness among cattle in the’ same herd, whereas, because of the 
apparent necessity for immediate transfer, they can have little 
influence on the spread of the disease to cattle more than a short 
distance away. 

Mackerras and associated workers® have also studied this contro- 
versial problem of insect transmission of ‘anaplasmosis. Tabanus 
circumdatus failed, in a single experinfent they performed, to 
transmit Anaplasma marginale mechanically although the test calf 
received 119 bites in from ten seconds to four minutes two seconds 
after the horseflies had fed on a donor calf. In four experiments 
on mechanical transmission by Stomoxys calcitrans, test bovines 
received 99 to 417 bites in from nine seconds to 5 hours 51 
minutes, while in three experiments on cyclical transmission by the 
stable fly the test calves received 288 to 1,239 bites in from two to 
42 days after the flies had fed on donor animals. Stomoxys 
calcitrans failed to transmit the organism either mechanically or 
cyclically. Mechanical transmission of anaplasmosis | was also 
attempted by using contaminated needles. In all experiments the 
test calf was stabbed in the back 20 times, each stab alternating 
with a stab in the back of an infected calf. In some experiments 
the needle was unguarded, in others guarded so that it could 
penetrate only 2 mm. into the skin. Both immediate and ten 
seconds delayed punctures were made. In only one out of nine 
test animals did anaplasmosis develop from needle puncture after 
a 31 days incubation period; the remaining eight animals all gave 
positive results on subsequent subcutaneous or intravenous inocu- 
lation with A, marginale blood. During an investigation into 
ephemeral fever the authors obtained additional evidence that 
blood sometimes became infective as early as the second day of the 
incubation period of A. marginale. Discussing the failure of 
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certain workers, including themselves, to transmit gall sickness 
by biting flies and the success, apparently with ease, of certain 
American workers, the authors point out that there appears to be 
a distinct hint in the general literature that the American strain 
of A. marginale may be more virulent and more highly infective 
than the African and Australian strains, and also that climatic 
differences may be of importance. 
J. N. O_pHaM. 


(1) Lorze, J. C., and Yrenost, M. J. (1941.) Mechanical Transmission of 
Bovine Anaplasmosis by the Horsefly, Tabanus sulcifrons (Macquart). 
Amer. J. vet. Res. 2 (4). 323-326. 

(2) D. E., Sanporn, C. E., , STILES, G. W., and 
Moe, L. H. (1941.) The Trar issi by Horseflies 
(Tabanidae). Tech. Bull. Okla. agric. Exp. te No. 11, 23 pp. 
Stillwater, Okla. 


and Munearn, C. (1942.) 


(3) Macxerras, I. M., Macxerras, M. J., 
Biting-Flies. 


Attempted Transmission of Anaplasma marginale Theiler by 
J. Coun. sci. industr. Res. Aust. 15 (1). 37-54 


QUESTIONS IN PARLIAMENT 


Safeguarding the Milk Supply 


MiLk (REGULATIONS) 


Mr. Pursrick asked the Minister of Health whether he will set 
out in detail the steps taken by his Department in connection with 
the production and distribution of cows’ milk in a clean and healthy 
condition and state the various regulations made by his Depart- 
ment for this purpose? 

Mr. E. Brown: The hygienic quality of milk is the subject of 
various provisions of the Food and Drugs Act, 1938, and of Orders 
and Regulations made under, or kept in operation by virtue of, the 
Act. These are mainly the Milk and Dairies Orders, 1926-1938, 
and the Milk (Special Designations) Regulations, 1936-1942. They 
are executed and enforced by local authorities. ‘The following are 
the principal relevant provisions : — 


Registration.—No person may carry on the trade of cowkeeper or dairyman 
or use any farm or other premises as a dairy unless he and the premises are 
registered with the local authority. A local authority may, in the case of persons 
applying to be registered or registered as retail purveyors of milk, refuse to 
register or cancel the registration if they are satisfied that the public health is, 
or is likely to be, endangered by any act or default of the person concerned. 
A person aggrieved by any such decision may appeal to a court of summary 
jurisdiction. 

Conditions and methods of production.--The Mitk and Dairies Order, 1926, 
contains a series of provisions with regard to cleanliness and methods of pro- 
duction, ete. For example, certain requirements are laid down for the lighting, 
ventilation and cleansing of cowsheds and buildings used for keeping milk, 
and for methods of milking. Requirements are also laid down for cooling 
and for preventing the contamination of milk, and for the cleansing of all 
churns, vessels or other utensils with which milk may be brought into contact. 


Conveyance, distribution, etc.—Special provisions are laid down with regard 
to cleanliness and avoidance of contamination of milk in connection with 
premises used for the sale of milk and in connection with its conveyance and 
distribution. 


Infected milk.—A supply of milk may be temporarily stopped if the medical 
officer of health has evidence that infectious disease has been caused , bv it, 
or that the milk has been infected with such disease. 

It is further an offence to sell for human consumption or use in the manu- 
facture of products for sale for human consumption the milk of a cow which 
has given tuberculous milk or is suffering from certain specified animal diseases. 


Milk (Special Designations) Regulations.—These Regulations establish three 
grades of milk for which the special designations are Tuberculin Tested, 
Accredited and Pasteurised. It is unlawful to sell milk under these designations 
in the case of 


except in accordance with a licence. Licences are granted, 
producers, by county and county borough councils. Licences for dealers. 
bottlers and pasteurising establishments are granted by borough, urban and 


rural district councils. An appeal lics to the Minister against the refusal, 
suspension or revocation of a licence by a local authority. 

Tuberculin tested milk is the milk of cows which pass a tuberculin test and a 
periodical clinical veterinary examination. The milk must also comovly with 
a prescribed test for cleanliness and keeping quality. Accredited milk is the 
milk of cows which pass a periodical clinical veterinary examination, and is 
subject to the same cleanliness test as is tuberculin tested milk. Pasteurised 
milk is milk which is treated in accordance with one of two prescribed processes 
and it must also comply with a bacteriological tect. 


SCHEME 


Mr. Pursrick asked the Minister of Agriculture whether he will 
set out in detail the steps taken by the Department to secure the 
production of cows’ milk in a clean and healthy condition, stating 
the various regulations laid down for this purpose and for that of 
the distribution, whether for manufacture or retail purposes, by 
his Department? 

Mr. Hupson: The administration of regulations as to the pro- 
duction of cows’ milk in a clean, healthy condition is a matter for 
my right hon. Friend the Minister of Health. But my Depart- 


ment is now administering a scheme under which milk shall be 
tested at the point of first delivery as to its keeping quality. 


The 


scheme is devised to ensure that sour milk shall be kept off the 
liquid milk market, and particularly that sour milk shall not be 
bulked with clean milk and thus contaminate considerable quantities 
on the way to the consumer. In the case of all samples of milk 
found by the test to be unfit for the liquid milk market, notification 
is made to the relevant county war agricultural executive committees 
in order that arrangements may be made for the producers con- 
cerned to be visited and advised on how their method may be 
improved. This scheme does not replace any existing legislation 
with regard to milk. In administering it my Department i is assisted 
by an Advisory Committee consisting of representatives of this 
Department, the Ministries of Health and Food, the County Coun- 
cils’ Association, the N.F.U., the Milk Marketing Board, and the 
Central Milk Distributive Committee. I am sending to my hon. 
Friend a copy of a memorandum on the scheme which has been 
sent to consumers, milk depots and dairies. Regulations with 
regard to the distribution of milk are the concern of my right hon. 
Friend the Minister of Food. 

Sir P. Hurp asked the Minister of Agriculture what progress 
has been made with the milk testing scheme; what are its scope 
and method; and what means are being taken to bring within it 
milk depots and producer retailers? 

Mr. Hupson: I hope that by the end of this month all the 
larger creameries, milk depots, and dairies will have been equipped 
and staffed for the purposes of the Milk Testing Scheme. All 
milk put aside by the platform examiners at those centres is sub- 
mitted to a ten-minute test and classified acording to its keeping 
quality. I am sending my hon. Friend a copy of a memorandum 
on the scheme recently sent to milk collecting depots. Plans are 
being made to bring the smaller collecting centres into the scheme. 
Milk testing in the case of producer retailers presents special 
problems, and experiments into the best means of dealing with this 
are being made. 


MILK PASTEURISATION (SKILLED WORKERS) 


Mr. ArtHur Ho.uins asked the Minister of Labour whether 
his attention has been calied to the Report of the Committee on 
Tuberculosis in war-time, in which attention is called to the 
serious depletion of skilled workers in the pasteurisation processing 
depots; and whether he is prepared to implement the proposals 
that specially skilled workers in these depots should be placed on 
the list of reserved occupations and that workers in this cz cegory 
who have already been called up should be returned to their posts? 

Mr. Bevin: My attention has been called to this Report, but | 
am not aware of any excessive depletion in the numbers of skilled 
workers engaged in milk pasteurisation. I consult my right hon. 
Friend the Minister of Food before calling up workers from this 
industry. As regards release from the Forces, it would only be 
in cases of clearly proved necessity that I should feel able to 
recommend such action to my right hon. Friend the Secretary of 
State for War, in view of the requirements of man-power for the 
Forces. 

Dr. Russet, THomas: Does the Minister not think the time has 
arrived to consult the Minister of Agriculture and the Minister 
of Food in order to secure the production of clean fresh milk 
instead of constantly subjecting milk to these artificial processes? 


RECORDING SCHEME 


Mr. De 1a Bere asked the Minister of Agriculture whether, in 
connection with the milk recording scheme, which is to be intro- 
duced in 1943, he will make every endeavour to get 20,000 new 
milk recording herds; and, with a view to ensuring success and 
greater production. consider giving a higher price per gallon to 
those who adopt the milk recording scheme and maintain a high 
average of milk per cow? 

Mr. Hupson: The new scheme will be administered by the 
Milk Marketing Board. Every endeavour will be made to bring 
before dairy farmers the advantages of making full use of the 
extended facilities for recording the yields of their cows. As 
regards the second part of the Question, I do not feel able to adopt 
my hon. Friend’s suggestion. The increased production and the 
saving of feeding-stuffs which should result from the adoption of 
milk recording will bring their own reward. 

Mr. De 1a Bere: Does my right hon. Friend realise how much 
I want to help him? Further, does he realise how difficult it is to 
do so, because in all his schemes there is a financial restriction which 
does not encourage farmers to produce? 

Mr. Hupson: The whole object of this scheme was to encourage 
farmers to produce more milk. 

Mr. De 1a Bere: It is very difficult to help my right hon. 
Friend. 
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(B) Denotes credit in Biology. 


SECOND YEAR: 


Braham, R. W. J. *Lawn, A. M. 

Chaplin, Miss H. J. Parsons, W. 
Chapman, R. J. Rogers, M. J. H 

Cook, E. R. (P) Stables, J. W. (H) 
Croft, Miss M. E. Taylor, E. E. 

Davies, Peter Ussher, Miss G. C. (P) 
Frost, R. C. Warde, J. D. 

Hopkins, W. 


* Denotes 2nd class honours. 
(P) Denotes credit in Physiology, etc. 
(H) Denotes credit in Histology, ete. 


THIRD YEAR: 


Beveridge, C. G. L. 
Bowditch, E. B. 


Early, J. L. 


George, I. G. 


Broad, R. C. Holford, G. (P) 
Burke, N. F. S. Underwood, D. B. 
Carter, C. R. 


(P) Denotes credit in Pharmacology. 


FourtTH YEAR: 
Blunt, M. H. 
Brown, K. E. 


Matthews, A. C. 
Millar, A. M. 
Murray, H. P. J. 


Coyle, T. J. Nandi, S, N. 

Harrison, P. D. Shollick, Miss G. W. 

Holford, S. E. Slack, A. J. 

Kaushash, N. C., Sykes, P. E. 

Kelsey, F. H. Tayler, R. C. 

Laker, H. T. C. Watson, G. B. 

McAdan, I. Wright, Mrs. J. G. 
YEAR: 

Ayliffe, A. R. Lloyd, H. G. 

Balls, George MacGregor, A. — J. 

Brain, P. G. P. Morgan, J. B. 

Bryce, Miss M. R. O’Connor, T. M. 

Corsan, Miss M. I. Roberts, E. J. 

Drury, K. W. G. Sandercock, R. F. G. 

Fowler, Q. 'Teasdale-Leach, T. M. 

French, T. H. Trump, H. L. 

Gabb, K. R. Vaughan, A. W. 

Gates, H. S. Welch, A. G. 


Holland, E. H. 
Kendall, S. B. 


Westcott E. J. 


Liverpool 


Beconp YEAR: 


Kidd, John 
Robinson, F. E. 
Smith, A. N, 


Beaumont, W. 
Evans, J. R. 
Highet, D. R. 


THIRD YEAR: 


Chambers, J. R. 
Edwards, H. 
Hall, C. A. 
Hawkins, R. H. 


Hewitt, S. L. 
Jarvis-Evans, D. G. 
John, Miss A. M. 
Thurmand, R, C. 
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ROYAL COLLEGE OF VETERINARY SURGEONS FourtH Yrar: 
Brocklehurst, F. B. Platt, H. 
Membership Examinations (December, 1942) J. 
McLaren, I. S Roberts, H. R. 
LIST OF SUCCESSFUL CANDIDATES Muteh, A. Walker, J. 
7” (Path) Denotes credit in Pathology. 
Lond 
YEAR: 
glare *Griffiths, R. B Smith, Basil 
Birkbeck, Miss M. C. Mercer, P. H. 
Bongard, A. L. Morgan, James a P. ~~ A.C. cig L. 
Breeze, Miss L. A. Richards, Miss Betty Slinver, W. B. — 
Brown, B. B. Schwabacher, E. N. anget, 
Brown, R. H. Shields, Miss P. *Denotes 2nd class honours. 
*Carr, R. J. *Smith, Miss A. G. 
Eaton, A. C, Sykes, C. W. O. 
Hart, C. B. Tunney, T. F. (B) Glasgow 
*Lewis, M. R. W. Watts, E. T. 
Lloyd, J. R. Young, Michael Ist Year: 
* Denotes 2nd class honours. Barr, W. M. Macdonald, Miss E. F. F. (B) 


Maenair, A. J. 
Robertson, J. S. 
Tosh, James 
Wilson, Miss A. 


Frame, James 
Grossett, A. B. 
Lamond, J. L. 
McCulloch, J. L. M. 


(B) Denotes credit in Biology. 


2nD YEAR: 
Cullen, Murdoch, William 
Locke, Hugh Nimmo, L. S. 
McDonald, Andrew Provan, J. W. 


Macdonald, D. K. 
Marshall, T. B. 


(3rd and 4th year results to follow.) 


Raeside, Hugh 


FinaL YEAR: 


Barratt, A. J. 
Beatton, Miss M. C. 
Callum, R. H. B. 
Douglas, J. C. 
Douglas, Robert 
Evelyn, Miss A. 
Frith, Henry 
Gilmour, J. M. 
Grey, J. R. 

Hendrie, E. W. 


Hill, David 

Lennie, Miss M. B. 
Lithgow, Thomas 
Mackinnon, I. J. 
Macleod, F. P. 
MeVinnie, A. J. 
Mathieson, N. H. 
Sagredo, Miss M. I. M. 
Stewart, E. A. 


(To be continued.) 


EQUINE POPULATION OF THE U.S.A. 


The National Horse Association News Sheet records that the 
estimates as to the horse and mule population in the U.S.A. on 
January Ist, 1942, according to the U.S. Dept. of Agriculture are : — 


Horses on farms : 9,856,000 
Mules on farms ... 3 811,000 
Horses and mules in non- captenitienel use 400,000 

14,067,000 


Of these it is estimated that 1,170,000 were foals or yearlings and 
230,000 were animals retained for breeding, or were old and in- 
effective, leaving a total of 12,667,000 horses and mules available 
for work in harness, transport or for use under saddle. Of the 
6,096,799 farms in the U.S.A. only 1,409,685 have tractors, so that 
4,687,114 still depend on horses. 


* 


The Ministry of Food have sent out a notice in the following 
terms: A number of unofficial publications concerning the prob- 
lems of food decontamination have recently appeared on the market. 
It should be understood that in no case are these booklets pub- 
lished with official approval, and that where procedure at variance 
with official methods are recommended they should be treated with 
the greatest reserve. This warning, of course, does not apply to 
articles describing original research work and published in reputable 
scientific journals: 
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NOTES AND NEWS 


The Editor will be glad to receive items of professional interest for inclusion 
in these columns. 


Good Wishes to all 
our Readers for 
Christmas and the § 


Diary of Events 

Dec. 28th, 1942.—Changes of Address for 1943 Register to be 
reported to Registrar, R.C.V.S., 18, Victoria Avenue, 
Harrogate. 

Jan. Sth and 6th, 1943.—First Annual Conference of the Veterinary 
Students’ Association of Great Britain and Eire, at 
the Royal Veterinary College, Streatley, nr. Reading. 

Jan. 12th, 1943.—R.C.V.S. Committee Meetings, Reyal Station 
Hotel, York. 

Jan. 13th, 1943.—R.C.V.S. Committee and Council Meetings, York. 

Jan. 16th, 1943.—Meeting of the Society of Women Veterinary 


Surgeons at Birmingham. 


PERSONAL 
Marriage.—Bassett—Levy.—On December 12th, 1942, at St. 
Stephen’s Church, Hounslow, by Rev. L. B. Davies, Benjamin 
Donald Bassett, M.R.c.v.s., only son of Mr. and Mrs. A. W. Bassett, 
Ruabon, Denbighshire, to Phyllis Lucy, only daughter of Mr. and 
Mrs. Levy, of Hounslow, Middlesex. 


Will.—Irvinc.—Mr. Robert Chrystal, f£.R.C.v.s., 
Hertfordshire (net personalty £39,725), £52,789. 


of Shenley, 


R.C.V.S. OBITUARY 


Hedley Charles Davys, Dr. Med. Vet. (Ziar.), 
F.R.C.V.S., Pickett Witch, Yeovil, Somerset. Graduated London, 
July 15th, 1910; Fellow December Ist, 1917. Died December 
Lith, 1942. 


The Late H. Tudor Hughes, B.Sc., F.R.C.V.S. 


An APPRECIATION 


His many friends inside and outside the profession will have 
learnt with the deepest regret of the passing of Hugh Tudor Hughes 
last week. His death occurred at Brompton Hospital, West London, 
where he had recently undergone an operation which, it was hoped, 
would restore him to good health. 

Tudor Hughes was a veterinary surgeon who had made his mark 
in the profession, and his death at the age of 57 has brought to an 
end a life that already had accomplished much and would have 
done more. 

Son of Mr. Richard Hughes, F.R.c.v.s., Hugh was educated at 
Oswestry Grammar School and at Aberystwyth College, and from 
there commenced his professional career at the Royal Veterinary 
College, London, where he graduated as M.R.C.V.S. in 1907 and 
also took his B.Sc. degree. During a brilliant scholastic career he 
was awarded the FitzWygram Prize as the best student of his 
year. He later took the Fellowship of the Royal College of Veter- 
inary Surgeons. 

After qualifying Tudor Hughes joined his father in the Willow 
Street practice, and continued in this partnership until the Great 


War, when he served with the Royal Army Veterinary Corps, 
holding the rank of Captain. During the war he spent 18 months 
with a Remount Commission in America, purchasing horses and 
mules for Army purposes. Later he went to France on active 
service and was demobilised in August, 1919. After demobilisation 
he returned and resumed his partnership in the practice, and in 
1926 took over sole control. 

Tudor Hughes held many appointments of a professional nature, 
He was a local Veterinary Inspector of the Ministry of Agriculture; 
an Examiner of Stallions under the Horsebreeding Act, and also 
held the appointment of Assessor in cases of dispute with stallions, 
For some years he served as an Examiner to the Royal College of 
Veterinary Surgeons, and carried out his duties in a most excellent 
manner. He was an outstanding Examiner, and had the happy 
gaa of putting a student at ease and extracting the best from 

im. 


Tudor Hughes carried on the tradition of service to his pro- 
fession inaugurated by his father Richard Hughes, who served for 
many years as a Member of Council of the Royal College, and was 
also keenly interested in the work of various Veterinary Associa- 
tions. Tudor Hughes was President of the Midland Counties 
Veterinary Medical ‘Association in 1930 and for many years had 
represented that Association on the Council of the N.V.M.A. 
Those of us who knew him well had a full appreciation of his 
valuable services. No veterinary meeting in the Midlands was 
complete without his presence, and always he contributed something 
of value to discussion. 

Tudor Hughes was a prominent Freemason; he had occupied 
the chair of his local Lodge and was given Provincial rank. He 
was also this year’s Master of the Shropshire Lodge of Mark 
Masons. 
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Lastly a personal note: Over thirty years ago the writer a ren 


some time in the practice at Oswestry, almost immediately after 
Tudor Hughes had qualified. In those days the wisdom and 
experience of Richard Hughes was allied to the enthusiasm and 
tremendous capacity of his son. The combination was an 
admirable one and a large and varied practice extended widely. 
Both father and son were well known; the trim, spare, well-dressed 
figure of the father in his short covert coat of the day, with his 
stud of well-bred trappers as fit and hard as they could be got, was 
familiar in the district, as was that of the son driving tirelessl 
up and down the Welsh hills in all weathers and at all seasons, on 
a chain-driven motor cycle subject to all the various ills of the 
internal combustion engine at that time! The days went quickly 
in such a practice and in such company, and an unbroken friend- 
ship existed from that time with Hugh Tudor Hughes and the 
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writer. He was perhaps an ideal general practitioner; talking 
Welsh fluently, with a commanding presence, and a pretty turn of 
wit, he established almost at once the confidence of his clients. 
Sober with success and undaunted by failure, he did much both 
for his patients and his friends, and the profession has lost an 
outstanding figure who was loved by many. 

H. W. D. 


THE FUNERAL 

All his life Mr. Hughes had been associated with Oswald Road 
Presbyterian Church, and the Minister, the Rev. J. Price Williams, 
paid an eloquent testimony to his sterling character at the funeral 
service in the church on Monday, December 7th. 

In addition to Mr. Richard Hughes (father) the following mem- 
bers of the veterinary profession attended: Messrs. J. R. Barker, 
Hereford (representing the Royal College of Veterinary Surgeons 
and the National Veterinary Medical Association), T. ‘Thomson, 
Market Drayton, and T. Martin, Wellington (representing the 
Midland Counties Division, N.V.M.A.), J. N. Bowen, Llangollen 
(representing the North Wales Division, N.V.M.A.), Geo. Miller 
and R. S. Kyle (representing the Ministry of Agriculture), A. Bate 
(Gobowen), A. Edwards (Llansantffraid), J. G. Hoban (Whit- 
church), F. Jagger (Shrewsbury), J. Martin (Newport), R. P. 
Parsonage (Shrewsbury), R. H. Thomson (Ellesmere), J. H. Wynne 
(Denbigh) and Geo. Wyse (Oswestry). 


NATIONAL VETERINARY BENEVOLENT AND 
MUTUAL DEFENCE SOCIETY 

With the approach of Christmas we think it fitting to remind 
our readers that the above Society takes its part with the “ Victoria ”’ 
Fund in providing additional comforts at this season for the most 
needy of the beneficiaries for whom the charities of the profession 
make such provision as their slender resources allow. Major F. 
Hopkin, of 35, Manchester Road, Knutsford, Cheshire, the Hon. 
Secretary, has afforded us the opportunity of seeing three typical 
letters in which the recipients of this extra help express how much 
it means to them. These communications make moving reading, 
the more so because each one represents not merely an acknow- 
ledgment of a seasonable gift, but gratitude for regular assistance. 
For this reason we take this opportunity of quoting Major Hopkin: 
‘When one thinks that members get an insurance and at the same 
time bring comfort and happiness into more unfortunate lives, for 
10s. 6d. per annum, one would expect membership of the Society 
to make an irresistible appeal to every member of the profession. 
.. . I may say the old folk are not the only beneficiaries; there is 
nh family of four young boys whom we have been the means of 
helping to put well on the way to leading a useful life.” 


COLONIAL SCHOLARSHIPS 


The Colonial Office announces that the Colonial Agricultural 
zoe Veterinary Scholarship Scheme, which provides recruits for 
the Colonial and Agricultural Veterinary Services, is to be extended 
for a further five years. A considerable increase in the rate of 
recruitment is envisaged. 

Details of financial assistance by the Treasury are still under 
onsideration. University schools of agriculture and agricultural 
olleges in the United Kingdom and in the Dominions look to the 
Colonial Agricultural Service as an outlet for agricultural graduates. 
It is expected that, after the war, ample supplies of suitable candi- 
ates for scholarships will be forthcoming from among those serving 
with the Forces, and from those at present with the County Agri- 
ultural Committees in this country, as well as from stulents. But, 
n order to obtain a sufficient number of agricultural scholars during 
he remainder of the war, suitable students are to be selected before 
hey have completed graduation, and arrangements for the pre- 
kelection of scholars early next year have been made. 


WOMEN GRADUATES AND THE COLONIAL 
VETERINARY SERVICE 


Reporting that the possibility of employing women in the 
Rolonial Agricultural Service is now under consideration in the 
Polonial Office, Dr. H. A. Tempany, Agricultural Adviser to the 
Secretary of State for the Colonies, said that Mr. J. Smith, Veter- 
Inarv Adviser to the Secretary of State for the Colonies, had found 


that Veterinary Schools were also interested in the Colonial Veter- 
inary Service as an outlet for their women graduates. He thought 
that women graduates could probably do good work in laboratories 
in Colonial Dependencies, but there might be difficulties to their 
employment in the field. 


THE GOVERNMENT AND AGRICULTURAL 
POST-WAR POLICY 

In an address to the Council of Agriculture for England, Mr. 
R. S. Hudson, Minister of Agriculture, said that in discharging 
its agricultural responsibilities for the coming year, the Ministry 
would be carrying on the good work of laying the foundations 
for that healthy and well balanced agriculture that the Government, 
speaking for all the major political parties, had said that it was 
determined to maintain after the war as an essential and permanent 
feature of national policy. While nothing should be done to dis- 
tract attention from the vital problem still before us to secure 
maximum production from every farm, the Government had been 
most carefully studying the many subjects that are bound up with 
the formulation of a satisfactory permanent post-war policy for 
agriculture. 

“Amongst other things,” proceeded the Minister, ‘we have to 
consider the Scott and Uthwatt Reports, for which we are much 
indebted to the members of the Committees that prepared them. 
Their recommendations will require very careful study and I 
would like to say only one thing about that at the moment. There 
seems to be a feeling in some quarters that the Scott Committee in 
particular have been thinking in terms of the sterilisation or petri- 
faction of the countryside in the interests of an old-fashioned and 
conservative agriculture opposed to modern changes. ‘That is a 
misconception that should be removed. I have it on the authority 
of the Chairman of the Committee that he and his colleagues were 
on the contrary fully apprised of the desirability for progress and 
modern scientific farming in the countryside and I think a careful 
reading of their report clearly bears this out. In particular they 
had prominently in their minds the need for an efficient agriculture 
after the war as a necessary condition of prosperity and well being 
for the countryside. ‘That 1s a conception that I think all those who 
have anything to do with agriculture fully share and would agree 
to be one of the essential foundations of a sound post-war agri- 
cultural policy. 

“IT hope, on the basis of our study of these problems, to be able 
to embark upon preliminary discussions with the industry next 
year. It may well be that when this Council next meets in the 
summer of 1943, we shall have been able to make appreciable 
progress. In the meantime I want you all to devote your energies 
to the very urgent work that lies before us and to add yet further 
to the many achievements that lie to the credit of our industry.” 


* * * 


ROYAL ARMY VETERINARY CORPS 


It is announced in The London Gazette, dated December Ist, 
1942, that the date of appointment of Lt. Peter Wilson (246715) 
is October Ist, 1942, and not as notified in Gazette (Supplement) 
dated November 10th, 1942. 


H.M. STATIONERY OFFICE PUBLICATION 


The undermentioned has been published recently. Copies can 
be purchased through any bookseller, or directly from H.M. 
Stationery Office. 

Price Post 
net free 
a s. 
AGRICULTURE AND FISHERIES, MINISTRY OF: 
Leaflet, Advisory, 280. Ragwort ae ote 0 1 
Dozen 0 9 01 


A chestnut four-year-old ‘ Whirlaway,” by the English bred 
stallion Blenheim, out of Dustwhirl by Sweep, has surpassed all 
records as a racehorse by winning in the U.S.A. 454,336 dollars in 
stakes in less than three seasons of racing. He was bred and owned 
by Warren Wright, of Calumet Farm, Lexington, Kentucky. 
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MINISTRY OF AGRICULTURE NEWS SERVICE 


Feeding cattle for winter milk is one of the big problems of the 
war. Roots, silage, cabbage or sugar-beet tops and hay should be 
fed after milking. Feed concentrates before milking. 


Do not give hay or straw just before or during milking, because 
of their dusty nature. 


. . . 


Find out the weight of a bushel or barrow of roots, silage and 
other feed. Also weight of a cart load of cabbage, kale, sugar-beet 
tops or roots fed on pastures. Such knowledge helps to keep a 
check on supplies and enables the most to be made of home-grown 


food. 


Always use a measure for concentrates and find the weight it 
holds. Chalk above each cow stall the number of measures to be 
given at each feed. 


Put It Back: Value of Straw to the Farmer.—The amount of 
straw that can be absorbed by non-agricultural industries is strictly 
limited and farmers should not look in this direction for the 
primary outlet for their surplus. More straw, especially oat straw, 
should be fed to stock, either directly or after pulping. In addi- 
tion, straw should be returned to the land to maintain soil fertility. 

‘The manurial value of | ton of wheat or barley straw is equiva- 
lent to an artificial fertiliser mixture containing } cwt. sulphate 
of ammonia, } cwt. superphosphate, } cwt. muriate of potash. 

The best method of utilising surplus straw is as litter to absorb 
the solid and liquid excrement. On dairy farms, the maximum 
amount of litter should be used in cowsheds and covered yards. 
Where conditions permit, the cows may run loose in the yards, 
treading down as much straw as possible, being tied up only for 
milking. All farmyard manure heaps should be built on a thick 
foundation of straw to avoid loss through drainage of soluble 
plant food, 

If straw is ploughed in additional nitrogen must be added to 
counteract the loss that takes place during decomposition. Sul- 
phate of ammonia, applied at the rate of 1 cwt. for every ton of 
straw, is a convenient method of supplying this extra nitrogen. 


Straw for Paper-making.—Farmers wishing to sell straw for 
paper-making should consult local straw merchants or traders. 
Enquiries should not be addressed direct to Government Depart- 
ments. ‘To effect economy in transport purchases must be made 
as near to the mills as possible and paper-makers will no longer 
be able to obtain straw from some of the areas that supplied them 
last season. 


Rats’ Breeding Colony.—A_ District Council in Oxfordshire 
thought that there were very few rats in the Council’s refuse dump. 
They agreed, however, to give a contract to the War Agricultural 
Executive Committee for the destruction of any rats that might 
be there. One treatment with poison baits and 202 dead rats— 
112 being breeding females—were picked up on the surface of 
the heap. 

Experience has shown that the number of dead rats picked up 
after poisoning is but a small proportion of the total killed. This 
one treatment, therefore, was responsible for preventing an exodus 
of a large number of vermin to the surrounding country to destroy 
valuable food. Farmers should not presume freedom from rats. 
The best insurance is a contract with the County Committee for 
pest destruction. 


During the past week a number of allied veterinary experts have 
visited the School of Agriculture, Cambridge, to study the theory 
of artificial insemination in readiness for the task of reconstituting 
Europe's livestock herds after the war. 


Canada’s national nutritional programme received definite indus- 
trial support with the announcement that the first of a series of 
fellowships for research in Canadian universities in foods and 
their place in the national diet has been placed by Swift Canadian 
Company, Ltd., with the University of Manitoba, Winnipeg. 
J. H. Tapley, President of the Meat Packing Company, said that 
under its first fellowship work would begin shortly at the univer- 
sity on the thiamin content of Canadian foods.—Meat Trades 


Journal. 


CORRESPONDENCE 


Letters to the Editor should reach the Office not later than by the first post 
on Monday morning for insertion in following Saturday's issue. 

The views expressed in letters addressed to the Editor represent the personal 
view of the writer only and must not be taken as expressing the opinion or 
having received the approval of the N.V.M.A. 


* * * * * 
INFERTILITY IN CATTLE 

Sir,—As a supplement to my letter published in No. 47 of the 
Record, and with special reference to American work, it seems of 
interest to inform veterinary surgeons in Great Britain that 
vitamin C (ascorbic acid) is being used very extensively in the 
U.S.A., especially in the north middle-west dairying states. The 
veterinary druggists make a special feature of this in their cata- 
logues and magazines. This is not mere business enterprise, but 
is sound advice based on research work by many of the Agricultural 
Experiment Stations. Here, regrettably, we see instead numerous 
and large advertisements for synthetic sex hormones. 

Mr. Steele-Bodger’s remark about winter feeding of silage, etc., 
to anoestrous heifers in his contribution following Dr. Bakker’s 
paper at the N.V.M.A. congress (see the Record, No. 44, p. 461) 
is very much to the point. But why try and get fresh evidence 
here, when abundant research data is already available from 
America. It is too little appreciated here what an immense amount 
of veterinary research is done at the American Agricultural Experi- 
ment Stations. If fresh research facilities are to be made available, 
let them be used directly for ad hoc research into the effect of sex 
hormones in ordinary farm cattle (not rats or other animals): i 
other words, let the results of the Cornell experiment, quoted in 


my first letter, be checked. 
I am, Sir, 
Your obedient servant, 
West Byfleet. . Epwarps. 
* * * 
CANINE “ CRAMP ” 


Sir,—Further to the recordings of Messrs. Kirk, Holmes & 
Bell on “ cramp,” I have examined during the last few months two 
cases, in Scotch terriers, with identical symptoms. 

Both animals, aged 9 to 12 months, were perfectly normal to 
the eye when roaming about the house or yard, although they 
were inclined to be of an excitable nature. When, however, they 
were asked to run and jump, e.g. chasing a ball or stick, :n a few 
minutes the hind limbs were lifted high with a stilted action 
resembling that seen in a horse affected with “ stringhalt,” and 
suddenly the animal would fall over on one side or the other, 
remain on the ground for a minute or two, and up again with the 
same exaggerated lifting of the hind limbs. If made to run 
quickly again they would fall over, but if rested their action 
became normal. 

During these bouts respirations were normal and there was no 
barking or whining, in fact the animals were not disturbed. 

One of the animals had been immunised against distemper and 
the owner stated that it was after the inoculations the symptoms 
commenced; in the case of the other dog, as far as one could 
gather, they were first exhibited when he was between 4 and 5 
months old. 


272, Dollis Hill Lane, 
Cricklewood, N.W.2. 


December 5th, 1942. 


Yours faithfully, 
T. B. McCvure. 


Sir,—In his article on “ Cramp” in racing greyhounds in this 
week’s Record, Mr. G. P. Male (December 5th, page 506) refers to 
three greyhounds which died after racing and “ where on an analysis 
having been made of the stomach | contents, strychnine, cocaine and 
heroin were found in each case.” If, as I assume, the analysis 
of the contents of each stomach revealed a mixture of these three 
alkaloids, I should be very grateful if Mr. Male could give some 
information as to the approximate quantities found. The separa- 
tion and detection of all three alkaloids when present in small 
quantities in the same sample would present considerable technical 
difficulties. Im any case, why should the administration of strych- 
nine be accompanied by that of heroin which is to some extent its 
physiological antagonist? 

Yours faithfully, 
529a, Finchley Road, ARTHUR B. Orr. 
London, N.W.3. 


December 7th, 1942. 
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